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Abstract
Composting is becoming more and more pressured into today’s agricultural industry.
With this comes a business idea that has the potential to be economically viable. This business
consists of taking the waste produced from almond hullers in the Central Valley, which consists
of foliage, dirt, and twigs, composting it, mixing it with some sort of synthetic fertilizer to create
a blend, and selling the product to farmers in the area. The problem is that agriculturalists don’t
know for sure if it can be profitable. This study takes a closer look at the costs and revenues
associated with such a business to determine whether it is economically viable.
The tools used to gauge whether or not a business of such kind would work are, the
amount of compost that could theoretically be produced, which is an indirect reading of the
demand for the product in the area, the net present value (NPV) of the business over a ten year
span, and the internal rate of return (IRR) of the business while it produces this amount of
compost over the ten years
It was found that the average composter size in the Central Valley produces 68,000 cubic
yards of compost per year. Because of the space available to the known location and learning
curve faults this number was dropped to 50,000 cubic yards. Producing these 50,000 cubic yards
of compost creates a NPV of $228,228.41 and an IRR of 31%. Analyzing these numbers, a
business such as this and located in the Central Valley, is in fact economically viable.
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Chapter 1

INTRODUCTION

Production agriculture is faced with the pressure of becoming more sustainable in day-today operations because of long run cost considerations, diminishing land fertility and popular
and legal environmental pressures. A majority of farmers in San Joaquin Valley use commercial
synthetic fertilizers to keep land fertile for bearing crops. The use of such fertilizers has been on
the rise since they were introduced in 1940. Over application of these synthetic fertilizers can
have a negative impact of the longevity of the soils, and therefore a negative impact on the future
fertility of the world’s arable land (Nelson 1972).
Composting agricultural wastes is a plausible way to reverse this trend, and create
healthier soils for the future; but transitioning to a 100% compost regimen instead of commercial
fertilizer usage is not in the short run interest of farmers. It can take years for compost materials
to create healthier soils, as the materials have to break down more so than commercial fertilizers
to generate plant available nutrients. Mixing commercial fertilizer with composted waste gives
one the best of both worlds; this creates sustainable soils that complement both long and short
run fertility. This mixing procedure is known as blending.
Almonds are a leading crop in California, but their promotion results in substantial
amounts of waste, consisting of foliage and foreign matter, that sits aimlessly in the yards of
hullers and shellers. So much, that almond farmers are paying to have such field waste shipped
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away (Cotton, et al 2010). This creates a business opportunity to generate revenue waste input
and also from the compost you have created as your output.

Problem Statement
Is composting almond huller waste, creating mixed individualized blends, and selling it to
farmers in the Central Valley a feasible business idea?
Is there enough demand to where the business can produce enough to be profitable?

Hypotheses
There will be enough demand for the blended product based on the amount of compost
produced and sold in the Central Valley region of California and the number of composter in the
area.
This business idea will be economically viable; the internal rate of return (IRR) should
exceed 15% and a positive net present value should be obtained for a project life of 10 years.

Objectives of the Study
1. To estimate compost production by looking at the survey done by the California
Department of Resources Recycling and Recovery.

2. To develop enterprise budgets to find: break even prices, variable costs, fixed costs, and
estimated overall profit of the business idea.
2

3. Estimate the IRR of the business through the first 10 years, based on profit and average
production of the product in California’s Central Valley.

Significance of the study
This study was motivated by conversations with family members and business partners.
Tom Marchy is an almond farmer in Waterford, CA looking to diversify his operations and this
was an idea he conceived. He asked if this would work, and what the numbers would actually
look like. Besides being on a small business scale, a study such as this can set an example for
others, and possibly start a trend that will take agriculture by storm, as commercial fertilizers
have now. If composted materials are used in unison with commercial fertilizers, farmers will
create long term and short term health of their soil and decrease costs when applying them as a
mixture every season.
The amount of compost produced and sold to the agricultural sector in the Central Valley
was 1.9 million cubic yards with only 29 composting businesses in the Central Valley, giving a
rough value of production at about 50,000 cubic yards per year. These numbers portray an
opportunity to provided Central Valley farmers with exceptional compost/fertilizer blends, and
create a profit while doing so.
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Chapter 2

REVIEW OF THE LITERATURE

Chemical fertilizers
Over the years, many farmers have phased out the use of compost and replaced it with
mineral fertilizers (Termorshuizen, et al, 2004). This began because unfertilized soils could no
longer provide sufficient amounts of nutrients to feed the growing plants. The United States
Department of Agriculture states that this increase in fertilizer use in the United States has
accounted for over 50% of the increase in food production per acre since 1940 (Nelson 1972).
Some of the most common synthetic fertilizer ingredients include: urea, ammonia, ammonium
nitrate, and ammonium sulfate. These fertilizers listed, carry, and are used for, adding nitrogen
to soils. Fertilizers such as potash and phosphoric acid contain phosphorus, while fertilizers such
as potassium chloride and potassium sulfate contain potassium, which are described by their
chemical names. All can be applied through: soil injections four to six inches deep, banding,
applying to the surface through a liquid spray or pellets, and by introducing them into the water
source before irrigating (Nelson 1972).
Over the years, fertilizers, even when they account for over 50% of the food increase per
acre from 1940 (as stated above), have had a negative use connotation. When working vegetable
stands at farmers markets, the overall consensus is that most people react negatively to the
addition of many chemicals (i.e., pesticides, herbicides, and fertilizers). Nelson (1972) stressed
that there has been a lack of sound data correlating fertilizers to the increased amounts of
4

nitrogen (N) and phosphorus (P) in ground water. However, it is possible that misuse, or over
application of fertilizer in areas known for their vulnerability to run-off, leaching, and erosion,
may result in chemicals entering the ground water.
Edmeades (2003) looked at the long-term effects of manures and fertilizers on soil
productivity and quality. His main reason for gathering such data was partly because of the
world-wide concern of modern farming practices and their impacts on soil and water quality.
Biodynamic and organic management systems are being promoted on their enhancement of soil
and water quality, and their environmentally friendly aspects. His study consisted of 14 trail
fields located in 5 different countries that compared fertilizer and manure treatments side by side.
Characteristics such as: crop yields, microbiological activity, soil bulk density, and amount of
organic matter were used to compare the two soil amendments. Edmeades (2003) found
fertilizers and manures both had large effects of long-term soil productivity and health in contrast
to applying no nutrients. The application of manure had a greater effect on soil organic matter
levels, and thus creates more biological activity than when synthetic fertilizer was added. The
down side to this is that agriculturalists have to add more manure to fulfill a crop’s nitrogen
requirement because of its low nitrogen content. When adding this much manure, large deposits
of phosphorus accumulate in the soil. With more phosphorus in the soil, greater amounts of
phosphorus leaches into the groundwater; resulting in manures more likely to contribute to poor
water quality by the addition of materials with a high chemical oxygen demand.
Nelson (1972) found fertilizers essential in providing needed quantities of food at high
quality and low cost. If fertilizers are found to adversely affect the environment, the solution is to
not ban them, but develop products and practices that protect and help the environment and
farmers alike.
5

Compost
Composting organic wastes creates a product that can be stored for long periods of time,
easily handled, and uniformly applied to land as a low-analysis fertilizer (Sikora 1996). Studies
from around the world are concluding that compost can be beneficial. A Dutch study showed
that adding compost to a field with an incline of 8% resulted in 67% reduced erosion, 60% less
water run-off, and 8% higher bulk density (Termorshuizen, et al., 2004). Another study
conducted in the United States in 1994 found increased yields when crop residues were applied
to the surfaces of soil in the form of mulch (Marr and Facey 1995). Compost has numerous
benefits, and one of those is solving environmental and managerial problems by combining the
two beneficial amendments together, compost and fertilizer, and applying to soils as one nutrient
supply.

Blending
Blending is the addition of fertilizer (preferably a nitrogen base) to a composted material,
creating a mix or “blend” (Ross, et al. 2006). These blends are found to have the same, if not
more, beneficial characteristics than ordinary chemical fertilizers. Not only are the characteristics
seemingly more beneficial, but they use composted residues at lower rates, allowing for less
passes across fields. It also reduces the amount of inorganic chemical fertilizer applied to soils,
and the accumulation of non-nutrient ingredients, such as phosphorus and magnesium, which
come from over applying compost (Sikora 1996).
Ros, et al, (2006) looked at the effects of compost amendments on soil functionality,
structure, and microbial activity. They used 40 randomly disbursed plots in a field near Linz,
Austria. Each plot received different treatment each spring over a 4 year time span in the
6

following order: no treatment (control), compost amendment (green waste, cattle manure and
sewage sludge, compost plus Nitrogen, and mineral fertilizers. The scientists found that the
application of compost plus nitrogen, a blend, had the most pronounced effects on the soils.
Crop yields were higher, and soil protection against disease was greater. Biodiversity, bulk
density, and water retention all were greater, relative to the application of just compost or just
fertilizer. The authors described it as a synergy between compost and mineral fertilizer. The
compost part of the blend adds organic matter to the soil which allows for more nutrient uptake
by the plants roots, while fertilizers provide nitrogen in the form of Nitrate and ammonium.
When used in unison, the plant is able to enhance its nutrient uptake.

Creating Blends
The first step in creating compost/fertilizer blends is composting. In the case of the
study, the material being used in the composting process is almond orchard debris. This debris
ranges anywhere from sticks, twigs and foliage (which will be minced into fine pieces for faster
decomposition), to dirt and rocks (which will have to be separated). After material particle size
has been decreased, composters have to choose their composting system. There are two types of
composting systems, open systems and in-vessel systems. In-vessel systems are more for
smaller garden-like circumstances, and won’t be paid much attention to. There are 3 different
methods associated with open systems; static pile method, agitated windrow system, and aerated
static pile system (Goulin 1998).
The static pile method is the least time consuming and least expensive out of all the
options. It requires the to-be-composted material to be placed in windrows and maximizes the
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use of convention currents. Downsides to this method are: non-uniform composting, which is
caused from the lack of agitation, and timeliness, in that it takes about two years for a completed
compost to be produced (Goulin 1998).
Agitated windrow system is the static pile method incorporating frequent turning of
windrows instead of piles. Turning the windrows accelerates the process and allows for a more
uniform compost. This method requires more space, as the piles are constantly moving and
being merged together to conserve the already finite space (Goulin 1998). A business such as
the one laid out in this study would choose this method because of its minimal cost and
expedited process.
Aerated static pile method is the most expensive method mentioned because of the
construction needed to make the method possible. This method requires the piles of material to
be positioned right over vented airways. These airways allow ventilation in the center of the
piles, which create uniform compost. Although less time consuming, the time and money of
construction would be detrimental to a newcomer in the industry (Goulin 1998)
Once the method of composting is chosen, creating the right environment is critical in
producing superb, nutrient rich compost. Rao, Grethlein, and Reddy (1995) looked at the carbon
to nitrogen ration and moisture content, two main determinants of a good compost pile
environment, in poplar wood compost piles to see which levels created the most uniform
compost in the timeliest manner. They created nine compost piles which all used an in-vessel
aeration system. Moisture contents used were 30%, 50%, and 70% moisture, and carbon to
nitrogen ratios used were 10:1, 30:1, and 50:1. Experimenters added water to obtain the
moisture contents listed; to achieve the various carbon to nitrogen ratios, they added urea until
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satisfied with the readings. They measured the rate of decomposition by measuring the amount
of carbon dioxide gas leaving the test piles. Conclusions were that a moisture content of 70%
and a carbon to nitrogen ratio of 30:1 or 50:1 (both were close to identical) were ideal. These
conclusions resonate based on the fact that they were composting material identical to that of
almond orchard debris.
Killing any weed seeds and parasites is another thing composters have to accomplish.
The way in which to do this is to reach a certain temperature, 160 degrees Fahrenheit. This
temperature is hot enough to kill parasites and weed seeds, but yet low enough to not allow
ammonia to volatize, or vaporize (Radabaugh 1980).
Once the composting process is complete, the blending takes place. Different farmers
have different needs based on the land that they farm. So creating the perfect blend is dependent
on communication with the farmer. It is as easy as mixing the fertilizer and compost together,
and shipping it out for application.

Compost Industry Policy
In 2007, California passed Assembly Bill 939. Among other things, this bill has
“Strategic Directive 6.1,” which sought an additional 50% of organic wastes diverted away from
landfills by 2020. The California Department of Resources Recycling and Recovery (CDRRR)
estimates that meeting this directive means 50 to 100 organic processing or composting facilities
have to open up (Cotton, et al 2010).
Cotton, et al., (2010) conducted a survey in 2008 funded by CDRRR. They were looking
to find the amount of composters and processors in California, how much they produce, where
9

they produce, and what they produce. The survey was sent out to 1046 related businesses and
230 responded. Seemingly, an endless amount of data was collected that described the
composting/processing industry’s size and make-up.
A majority of composters surveyed stated that the agricultural sector was a significant
market segment for their business. Some of the major crops that the compost was used on
included: almonds, rice, corn, strawberries, and much more. Services provided by composters
spanned from blending, to spreading, to even bagging the compost for clients. The amount of
compost produced and sold to the agricultural sector in the Central Valley was 1.9 million cubic
yards with only 29 composting businesses in the Central Valley (Cotton, et al. 2010)
These facts, coupled with Assembly Bill 939, indicate that there is a market for blended product
in Stanislaus County. The survey tells us that in the 1990’s and 2000’s, California held
demonstration projects and workshops dedicated to teaching California farmers how composted
material interacts with the soil and how beneficial it could be. Now all they need is businesses to
supply them with consistent quality product at low rates (Cotton, et al. 2010

10

Chapter 3

METHODOLOGY

Procedures for data collection
The goal of production is to ship, and sell 50,000 cubic yards of compost/fertilizer
blends. The survey funded by CDRRR will be used to calculate this figure. Variables needed
are: the amount of compost sold in the Central Valley, and the number of composters located in
the same specified region.
Enterprise budgets will be created for the new composting sector of the business to
calculate how profitable it will be. Variables portrayed in the enterprise budget are: income from
compost sales which are generated from the amount of compost produced and the price of the
compost, variable costs associated with the production of compost, and fixed costs related to the
production period of the compost. Variable costs consist of labor, fuel and lubrication, repair
costs, and compost amendments. Fixed costs consist: of rent or property tax, interest on loan,
depreciation on investments, shelter for equipment, taxes on equipment, insurance for
equipment, and interest on equipment.
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Table 1. List of Almond Waste Compost Enterprise Budget Variables

Dollar prices of the composted material on a cubic yard basis and the amount of material
sold (cubic yards) will be needed. Almond farmers and hullers are paying people to take wastes
off of their hands. Since the composters get paid for inputs, profit margins can be greater than
normal while still allowing the price of the product to be relatively low. The price is dependent
on the total costs which will come from the enterprise budget, divided by the amount produced
which will be calculated using the CDRRR survey. The profit margin will be added on after this
calculation.
Variable costs are those that change with the amount of compost being produced (Rouse,
Rothenberger, and Zurbrügg 2008). Variable costs, as stated above, include: Labor, fuel and
lubrication, repair costs, compost amendments (water, nitrogen based materials, and other
amendments needed to create the perfect composting environment).
Labor will be estimated by using the USDA’s 2007 Census of Agriculture survey. Hired
farm labor as a percentage of total production costs are given by county. San Joaquin County
falls into the 15%-19% range.
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Fuel, lubrication, and repair costs of the equipment being used will be estimated using the
formulas set forth by the American Society of Agricultural Engineers. These formulas are
presented in the textbook, Machinery Management: How to Select Machinery to Fit the Real
Needs of Farmers, published by Deere and Company in 2008. Variables that are needed are: size
(PTO HP) and price of tractor purchased, which will come from the dealers specifications on the
equipment, price of mulch churner and chipper, which again will come from specifications given
by the local dealer, hours used per batch of compost, and cost of diesel. Hours used per batch of
compost is dependent on the amount of compost being produced which stems from the CDRRR
survey. Cost of diesel will be determined using the California state website’s energy almanac.
This site provides average fuel prices per year, of which we will take the average from the
previous five years to use throughout the study.
Compost amendments vary from chemical fertilizers and manure, which supply nitrogen
to reach the optimal carbon to nitrogen ratio, or water to keep the compost moist and obtain the
proper moisture content. The cost will be gathered from the local fertilizer dealer with the best
price. A fee of five extra dollars a ton will be charged if farmer wants a personal blend of
compost and fertilizer.
Fixed costs are incurred whether or not compost is being produced (Rouse, Rothenberger,
and Zurbrügg 2008). Fixed costs taken into account are: rent or property tax, interest on loan,
depreciation on investments, shelter for equipment, taxes on equipment, insurance for
equipment, and interest on equipment.
Rent on property will be acquired and calculated based on the owners past records.
Interest on the loan will also be based on the financial standing of the owner of the company.
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The loan acquired is for the equipment needed to produce compost. Equipment such as a tractor
and churner are needed, along with chippers and trucks to haul compost to customers.
Depreciation, shelter, taxes, insurance, and interest on equipment will all be calculated
based on equations set forth by the American Society of Agricultural Engineers, and again, are
found in the textbook, Machinery Management: How to Select Machinery to Fit the Real Needs
of Farmers. All these costs are associated with the purchase price of the equipment which will
be found by local dealer prices of the equipment, as stated before.

Procedure for Data Analysis
Once acquired for the CDRRR study amount of compost produced will be divided by the
number of composters in the area; this will give us the estimated cubic yards sold per composter.
Estimated cubic yards sold/composter = Total amount of compost produced in the region
Number of composters in the Central Valley
Revenues, variable costs, and fixed costs will all go into the making of the enterprise
budget. The budget will separate the variable costs, fixed costs and revenues and allow us to
estimate the profit when selling one cubic yard of compost.
Price of the final product has to be equal to the total cost, which will come from the
enterprise budgets created, divided by how much compost was produced (cubic yards), which
will be based upon the market demand which comes from the CDRRR survey, plus the profit
margin the company sets (Rouse, Rothenberger, and Zurbrügg 2008). The reason farmers set the
price of their product is because every composted product is different, depending on what they
used as the compost medium, and what type of fertilizer was used to create the blend.
14

Price/cubic yard =

Total costs
___ + Profit margin
Compost production

Variable cost equations for Fuel, lubrication, and repair:
Fuel costs = .044 * Power take-off Horsepower (PTO HP) * Hours used * fuel cost per gallon
Lubrication costs = fuel costs * 10%
Repair costs = (Purchase price) * Repair factor one * (total hours/1000)^(Repair factor 2)
*Size and price of tractor, chipper, and mulch churner will be provided by local dealer

Only one enterprise budget will be made, which will estimate revenues and cost for all
ten years. Fuel, lubrication, labor, and amendment costs will stay constant throughout the ten
years of production because the same amount of compost will be produced each year.
Depreciation and repair costs change throughout the projects life because the equipment gets
older as time goes on. Because of this, the Repair at the sixth year will be used in the enterprise
budget. Using the same logic, the depreciation expense at year six will also be used in the
enterprise budget. A table will be made using the formulas from Machinery Management: How
to Select Machinery to Fit the Real Needs of Farmers, which displays all costs associated with
owning and operating machinery.
Fixed cost equations rely on the depreciation equation since shelter, taxes, insurance, and
interest are all percentages of the equipments value at the beginning of each year. The
depreciation equation that is being used is called the remaining value equation. This equation
was chosen because it most resembles the value of equipment over time. It depreciation the most
is the first two to three year relative to the latter years.
Remaining value = (purchase price) * (0.67)*(.094^n-1)
15

*This gives the remaining value after years used where (n) is the number of years owned.

Shelter, taxes, insurance, and interest on the equipment are just percentages based on the
remaining value at the beginning of each year, which was calculated with the depreciation. All
percentages for shelter, taxes, insurance, and interest are available in the textbook Management:
How to Select Machinery to Fit the Real Needs of Farmers Completing the budget will allow us
to conduct break-even analyses which calculate the price needed to break even given a certain
yield and vice versa.
Break-even price = Total costs/yield (cubic yard)
To find the short run break-even analyses, use only the variable costs given in the
enterprise budget, and to find the long-run break even prices use variable and fixed costs.
The calculated profit per cubic yard of product, coupled with the estimated production
from the CDRRR survey, will gives us a pretty accurate estimate of future cash flows once
depreciation is added back in because it is a non-cash expense. Using these cash flows,
extrapolated to ten years, and the interest rate granted to the owner of the operation for the
discount rate, the net present value and internal rate of return can be found for this business
venture; thus Giving the company a good reading on whether compost/fertilizer blending will
be economical or not.

+ Cf(2) + …..
Net Present Value (NPV) = -Cf(0) + Cf(1)
(1+R)^1 (1+R)^2
Where Cf equals the cash flows for the respective years, and R is the cost of capital. This
is an example of the first two years; the equation for this study will extend out to eight years.
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The internal rate of return can be calculated using the same equation except making the
NPV equal 0, and solving for the rate (R).
Different circumstances, other than the perfect ones laid out by the author, cause for a
change in the cash flows or profitability in the enterprise. A sensitivity analysis will be
conducted to determine the peaks and troughs of the profitability.

Assumptions
It is assumed that:
•

The company will be the size of an average composting business in the Central Valley.

•

The company will be of adequate size, to produce the amount of compost/fertilizer
blends stated.

•

The company is in compliance with regulations and standards set forth by the state of
California.

•

No natural disasters or industry ending laws will be past for the next eight to ten years.

•

Equipment follows the depreciation and repair cost schedule set forth.

Limitations
The study does not account for inflation, and is in terms of today’s dollars. Amount of
product being produced is based off of the average size of composters in the Central Valley;
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when in reality it will probably be substantially smaller in size. Information on this industry is
rare due to the fact that it is a fairly new; therefore, production numbers are only rough estimates.
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Chapter 4

DEVELOPMENT OF THE STUDY

Finding out the amount to produce comes from the study done by the CDRRR. In the
report they have a series of tables specifying all different things relating to recycling. In the
tables, which are broken up into regions, one can find the amount of composters and the amount
of compost produced for agricultural purposes for the Central Valley region of California.

Table 2. Number of Composters in The Central Valley

Source: Cotton, Matthew, Stuart Buckner, Niel Edgar, Mark Grover, John Gundlach, and
Jerry Lawrie 2010. “Third Assessment of California’s Compost and Mulch-Producing
Infastructure; Management Practices and Market Conditions.” California Department of
Resources Recycling and Recovery. Sacramento. Publication #DRRR-2010-007. August.
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Table 3. Amount of Compost Sold in the Central Valley (In Cubic Yards per Year)

Source: Cotton, Matthew, Stuart Buckner, Niel Edgar, Mark Grover, John Gundlach, and Jerry
Lawrie 2010. “Third Assessment of California’s Compost and Mulch-Producing Infastructure;
Management Practices and Market Conditions.” California Department of Resources Recycling
and Recovery. Sacramento. Publication #DRRR-2010-007. August.

Given these tables, the average amount of compost produced per composter in the Central
Valley region can be found by simply dividing the amount produced over the total number of
composters. This comes out to about 68,000 cubic yards per composter. Given that this is a start
up business and there is going to be a learning curve for the owner, the amount produced will be
lowered to 50,000 cubic yards. This is a nice round number that underestimates the production
capacity based on tables 2 and 3. It creates a situation where, if decided, the owner can produce
more if need be.
This 50,000 cubic yards ultimately symbolizes the farmers’ demand of the product. The
study done by CDRRR accounts for the product sold, this amount sold helps define the point of
equilibrium in a supply and demand curve. This means that both supplier and buyer agreed on
this amount to be sold. This is a rough estimate, but because of time constraints, it gives the best
representation of how much to produce, and in an indirect way, the demand for compost in the
Central Valley.
To find out if the business idea will be economically viable when producing 50,000 cubic
yards, numerous costs have to be collected, most of which are the located in table 1 in the
20

methodology section of the study. Once these costs are gathered, an enterprise budget which
separates revenues, fixed costs, and variable costs is developed in order to find out the revenue
gain or loss for each year of the business.
First costs found are the costs of the two pieces of equipment that the company will need
in order to produce compost effectively and efficiently. The two pieces of equipment are a
compost turner and a horizontal grinder. The compost turner is used, as it states, to turn the
compost twice a week. The brand name of the compost turner selected is HCL, which is located
close to the business in Dos Palos, CA. The horizontal grinder is used for reducing the particle
size of the huller waste, making everything uniform and creating faster composting times. The
name of the company from which the grinder was purchased is called Rotochopper Inc. located
in Minnesota. All prices were found based on actual salesmen interactions. Conversations were
had with both representatives about the equipment, and the decision to purchase the equipment
was base on price, reliability, and effectiveness (Quotes given in appendix).
Table 4. List of Purchasing Prices on Equipment

Sources: HCL Machines and Rotochopper Inc.
Actual Quotes given in the Appendix

Seen in table 2 above are the purchasing prices on the compost turner and the horizontal
grinder. These prices include sales tax and freight in order to get the equipment on site. Now
that the prices for the equipment are accounted for, financing them becomes an issue. The
company that is looking into this business relayed that they could attain an interest rate of 5%.
21

Since the study is looking into the first ten years of this business, the loan will be amortized over
these ten years. This, if needed, gives the owner the data throughout the ten years and that is it.
If he decides to get out of the business after these ten years, he can do so without any lingering
cost after the fact.
Table 5. Loan Amortization Summary

Source: interest rate directly from business owner
Borrowed amount from table 2, full amortization schedule given in appendix.
Seen in table 3, above, is the calculated monthly payment of the amortized loan for the
equipment. Since we are creating a yearly enterprise budget, this number has to be multiplied by
the number of months in a year, giving us the annual payment for the loan.
All costs associated with the equipment are calculated using the equations stated in the
methodology section of the study. The equipment costs are fuel, lubrication, maintenance, Taxes
on equipment, shelter for equipment, insurance on equipment, interest on equipment, and
depreciation on equipment. A table, using these equations, has been made to summarize the cost
of the equipment per year.

22

_________________________Table 6: Depreciation and Cost Table_____________________

Source: Machinery Management: How to Select Machinery to Fit the Real Needs of Farmers,
John Siemens and Wendell Bowers. 1975
Since one enterprise budget is being created to reflect revenues and costs on a yearly
basis, estimations have to be made when using these numbers. For any type of revenue, it is
always good to under estimate. For any cost, it is always good to overestimate. Using this rule
of thumb, Repair (maintenance) and depreciation costs have to be estimated or averaged because
they change with each subsequent year. The repair cost increases as time goes on due to the fact
that equipment, when older, tends to break down more. So using the repair cost of year six in the
depreciation table and putting it in the enterprise budget will give us and overestimated average;
the same holds true for the depreciation costs as well. The taxes, shelter, insurance, and interest
of the equipment (TSII) are a percentage of the remaining value at the beginning of each year.
As the equipment depreciates more every year, the value of TSII will decrease. Using the sixth
years remaining value will give us an average of these costs, and will be put into the enterprise
budget.
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Fuel, lubrication, and labor costs do vary from year to year, which requires no averages
or estimations. The number seen on the yearly fuel, lubrication, and labor costs on the table is
put directly into the enterprise budget.
Costs not associated with the equipment, which are: the electricity to run the pump at the
water well, the synthetic blending material (UN-32), and the manure used to obtain the carbon to
nitrogen ratio in the compost. Water costs are simply the electricity bill the owner has to pump
the water out of the ground at his well. He estimates it to be about $200 a month when irrigating
40 acres of almonds with the same well and pump set up. The full $200 dollars is put into the
enterprise budget because the same amount of water, maybe a fraction less, will be used to create
the optimal moisture content in the compost.
The price of the UN-32, which is an aqueous fertilizer that contains urea and ammonium
nitrate, was found by contacting multiple fertilizer distributors in the Central Valley. The
distributor with the cheapest delivered price, because it is fairly close to the business, is MidValley Ag. Salesmen Brain Dugo quoted a price at $2.50 per gallon. Contracting this type of
solution cannot be done, therefore this price can fluctuate, causing variability in the study.
The price of manure was found by negotiating with a nearby dairyman. He claimed that
if the business could pick it up and haul it away, the price would be $2.00 per ton. Seeing this
reasonable, the business accepted and locked in the price for the full 10 years of the study.
The amount of manure and UN-32 used in the composting process was based on a test of
the raw material. It’s dry matter content was 75% and the carbon to nitrogen ratio for any wood
based material is around 300:1. These amounts were used to find the amount needed to create to
optimal composting conditions.
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The last two fixed costs are the rent cost, and the permits and licensing cost the business
must pay in order to be a composter in the state of California. The owner decided to have the
studied business rent from the original business of almonds just to make it simpler. Since this
business would take up about a quarter of the land on which the payment made, justifiably it
would basically be a quarter of his ranch payment that he has now. The payment is about
$6,000, making the rent check per month be $1,500, or $18,000 a year.
Martin Mileck of Cold Creek Compost was contacted to get a feel for the type of permits
and fees needed to run a composting business in California. Martin, along with running Cold
Creek Compost, is involved with the politics associated with composting in California. He stated
that the fees and permits needed to compost in California would equate to $14,593.77 per year
and that the CDRRR website could be used to check these figures. This number was checked
using said website, on which they label all permits and fees, and it was correct (source in
reference cited page).
The revenues for the business come from the huller waste haul away, and the finished
compost sales. Almond hullers within 10 miles of the business’ location were contacted to find
out the price they were willing to pay for the composting business to haul it away. The price that
was settled on was $2.50 per cubic yard that the business hauled away.
As explained in the Methodology section, the selling price of the finished product is the
cost per cubic yard plus the margin the owner would like to add. It is critical that the price
margin selected by enough to where the business makes money, but also low enough to where
the price of the material is still competitive. A Price of $4.00 was established; this price is
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competitive but also allows for substantial revenues per year. Now that all costs and revenues
have been discussed, here is the completed enterprise budget.

___________________________Table 7. Enterprise Budget__________________________

Short and long run break-even prices of the finished product are given after the variable
and fixed costs of the enterprise budgets. The short run break-even price includes just the
variable costs when looking at what finished product price will make us break-even. In this case,
since the business has revenue gains from hauling away the huller waste for the huller and
shellers, the short run break-even price is negative. This means that the revenue gained from
hauling the waste away is greater than the variable costs associated with producing the compost.
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The long run break-even price is $3.13 per cubic yard. This Means that the business
could drop the price of the finished goods to $3.13 per cubic yard and break-even in the long run,
or have zero profit.
Net present value (NPV) and internal rate of return (IRR) calculations use the income
from the enterprise budget as the basis for the cash flows for each of the ten years. The first year
shows the costs associated with producing the finished product but not the revenue gained. This
is because the compost takes a year to produce, making the first year only a producing year and
not a selling year. Depreciation is then added back into the net income to get the actual annual
cash flows for the ten years. Depreciation is added back because it is a non-cash expense to the
business. Since it is a non-cash expense, it is never really seen by the business. The interest rate,
or cost of capital, for the NPV and IRR calculations mimic that of the loan amortization interest
rate. Since it is the owner’s time and money, the calculations have to show that, so the interest
rate was kept the same.
_______________________________Table 8. NPV and IRR____________________________

As you can see the NPV of the project is a positive $228,228.41, and the IRR is a positive
30.51%. Although these numbers seem high, they fit the data they describe. This sort of
business has two sources of revenue, the least of which covers all the variable costs; this makes
the NPV and IRR as high as they are.
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Chapter 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
Throughout the study the main goal has been trying to find out if a business of this sort
would be economically viable and whether or not the business could produce enough in order to
be profitable. The findings from the market research done by the CDRRR find that the average
composter in the Central Valley produces about 68,000 cubic yards. This amount is large
enough for a business like this one to in fact make a profit and be economically viable. The
hypotheses state that the IRR would be above 15% and the NPV of the business would be a
positive value. The findings from the study are that the IRR is about 31% and the NPV a
positive $228,228.41, which exceed the estimated hypotheses.
Conclusions
Business owners in the agricultural industry are always looking for ways to diversify
while also having outside pressures to become more environmentally friendly. A business such
as this looks at solving both of these problems at the same time. This study looks to provided
ample information in order to tell if a business of this sort would be economically viable through
a ten year span.
One of the first concerns is whether or not the business would be able to produce enough
to make a substantial profit. The survey conducted by CDRRR estimates that the average
composter in the Central Valley produces 68,000 cubic yards of compost per year. This number
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was diminished to 50,000 cubic yards to take into account the area of land the original business
has to work with and any problems that might occur do to the learning curve the owner would
have to go through. It turns out that producing 50,000 cubic yards of compost creates substantial
profit, meaning that there is indeed a market for the business to survive.
The NPV of the project while producing 50,000 cubic yards of compost was a positive
$228,228.41. Since the NPV is positive, is means that the business is profitable. Not only is the
NPV positive, in this case, it is an extremely large number. An explanation for this is the fact
that the revenue gained from hauling the waste material away from the almond huller covers all
of the variable costs. Having all variable costs covered, one’s only expenses are the fixed costs.
Since the variable costs are covered, the short run break-even price is a negative number,
meaning that the company could give the unfinished product away and still make money. The
long run break-even price of the finished product is $3.13. This means the business could charge
as low as $3.13 per cubic yard before they start losing money on the finished compost. This
helps the business determine the actual price of the finished product when it starts to sell it.
The IRR of the project was about 31%. Once again this is a substantially high IRR, but it
is explained by additional income from the waste removal. Being at 31% suggests that interest
rates, or the cost of capital, can skyrocket all the way to 31% before the business starts losing
money. This provides comfort because interest rates rarely ever, and almost never, go that high.
.
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Recommendations
This business has all the right qualifications to be profitable and should therefore be
implemented into an actual day-to-day operation business. This sort of business could be new
and upcoming; but not enough research, such as this study, has been done pertaining to it for it to
flourish. Looking forward, one can take this idea and study a different area besides the Central
Valley. The CDRRR survey listed multiple regions that could be studied. A change in the
material being composted should come with a change in regions. Almond huller waste was
chosen based on the fact that there is an abundance of it in the Central Valley. If a study is being
done on the Central Coast, perhaps vine and wine grape waste should be considered because
there is an abundance of this material in that region.
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Compost Turner Quote
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Loan Amortization Table
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Loan Amortization Table Continued
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